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Abstract
Aim: This study aimed to evaluate the performance of the WELLS score for the diagnosis of pulmonary embolism in patients with COVID-19 in Souss-Massa 
Regional Hospital Center. This article reviewed the diagnostic accuracy of the WELLS score associated with the dosage of D-dimer biomarkers. 
Material and Methods: This retrospective observational descriptive and transversal study was conducted at Souss-Massa Regional Hospital Center, from 
March 15, 2021 to June 26, 2021. 
Results: The study included 77 patients who underwent chest CT angiography due to oxygen desaturation associated with the values of the biological marker 
D - dimers. The most responsive antecedents were type II diabetes (41.00%), hypertension (17.9%), and heart disease (15.4%). The mean age of 47 patients 
with pulmonary embolism had an average age of 62.09 years (±13.31),  including 40 men (85.1%) and 7 women (14.9%); 9 patients died, with no medical 
history available. Comorbidity factors presented in 80.85% (38/47 cases) of patients, the most frequent being type II diabetes 44.73% (17/38 cases), arterial 
hypertension 28.94% (11/38), heart disease 5.26% (2/38), chronic respiratory failure 2.63% (1/38), smoking history 10.52% (4/38), asthma patients were 
5.26% (2/38), and tuberculosis patients were 2.63% (1 /38). Among these patients 38.29% died. The combination of the Wells score with the value of D-dimers 
can be useful to guide the appropriate care for his patients.
Discussion: The combination of the Wells score with the value of D-dimers can be useful to guide the appropriate care for his patients.
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Introduction
Since the emergence of coronavirus disease-2019 (COVID-19) 
following infection with respiratory syndrome coronavirus 
2 severe acute (SARS-CoV-2) [1], when the first cases of 
COVID-19 appeared, the clinical picture was constructed as 
a viral respiratory infection, the severity of which depended 
on the degree of parenchymal damage, damage thought to 
be responsible for the hypoxemia [2]. Then several reports 
described significant procoagulant events, including a life-
threatening pulmonary embolism (PE), in these patients [3-
7]. These thrombotic complications may be due to excessive 
inflammation, platelet activation, endotheliitis and stasis [8]. 
Studies reporting both arterial and venous thrombotic events 
in patients with COVID-19 have emerged in the literature, and 
emerging evidence suggests a high prevalence of pulmonary 
embolism cases in hospitalized patients with COVID-19 in care 
intensive [8, 9]. 
The detection of PE is established by a “diagnostic strategy”, 
which has evolved over time, but computerized tomography 
(CT) angiography of the pulmonary arteries remains the gold 
standard for the detection of this disease thanks to its rapidity 
and the availability of highly sensitive scanning. To improve 
throughput and reduce the number of unnecessary CT scans, 
the routine use of PE prediction scores is recommended as 
a clinical decision aid [10]. Studies have demonstrated a 
reduction in imaging demands when pre-test use of clinical 
prediction rules is combined with rapid plasma D-dimer assays 
of cross-linked fibrin degradation products [11, 12]. This study 
aimed to evaluate the performance of the WELLS score for the 
diagnosis of pulmonary embolism in patients with COVID-19 in 
Souss-Massa Regional Hospital Center. as Also, the diagnostic 
accuracy of the WELLS score associated with the dosage of 
D-dimer biomarkers has been addressed in this article.

Material and Methods
This retrospective observational descriptive and transversal 
study was conducted at the Souss-Massa Regional Hospital 
Center (SMRHC), from March 15, 2021 until June 26, 2021, we 
selected consecutive hospitalized adult patients with confirmed 
SARS-coV2 infection and who underwent CT angiography due 
to suspicion of PE, and D-dimer biological examination. While 
the sample excluded from the study was any patient with an 
incomplete and unusable hospital file. 
Wells score
The original Wells score, published in 2000, includes clinical 
parameters: history of PE or deep vein thrombosis (DVT), heart 
rate greater than 100/min, recent surgery or immobilization, 
clinical signs of DVT, hemoptysis and presence of cancer. It 
also includes a criterion titled “an alternative diagnosis is less 
likely than PE” [13]. For this last criterion, the formulation of 
which is not very intuitive, the reasoning can be carried out 
as follows: if it is estimated that PE is the most probable 
diagnosis, three points are added to the score. If, however, an 
alternative diagnosis is deemed as likely or more likely than PE, 
no points are added to the total score. Although this score item 
is predictive of the presence of PE [14].
Data collection
Data collection is based on a survey form  consisting of 3 

parts: sociodemographic and biological, the Wells score and the 
results of the chest CT angiography. The survey sheet form was 
completed after reviewing all hospital records of the COVID-19 
patient and it was completed by ourselves.
Statistical analysis of the data was performed using SPSS 
(statistical package for social science) version 13 statistical 
software. Quantitative variables were expressed as mean ± 
the standard deviation, and the qualitative variables were 
presented as tables, numbers and frequencies. The sensitivity 
and specificity of the D-dimer biomarkers were assessed by a 
receiver operating characteristic (ROC) curve.
The area under the curve (AUC) and 95% confidence intervals 
(CI) were calculated to assess the strength of any association. 
This study complied with ethical and regulatory considerations 
of  the institutional agreement of the Souss-Massa Regional 
Hospital Center (SMRHC) for the realization of this research. We 
also wanted to respect the anonymity and the confidentiality 
through the codification of the identification data, and not to 
have conflicts of related interests.

Results
During the study period, 85 of the patients were referred to the 
COVID-19 services and underwent  a chest CT angiography at 
the level of the medical radiology service, of which 8 patients 
were excluded due to the predefined exclusion criteria, the 
demographic and clinical characteristics of people with and 
without PE are shown in Table 1.
The 77 patients included underwent chest CT angiography due to 
oxygen desaturation associated with the values of the biological 
marker D - dimers, 47/77 (61.00%) were positive for pulmonary 
embolism and 30/77 (39.00%) were negative (Figure 1).
The incidence of patients hospitalized in the medical department 
was 49.4%, while 50.6% in the intensive care resuscitation unit 
COVID-19, of which 32 (82.1%) were males and 7 (17.9%) were 
females.
The most responsive antecedents were type II diabetes 
(41.00%), hypertension (17.9%), and heart disease (15.4%). The 
mean age of 47 patients with pulmonary embolism was 62.09 
years (±13.31), including 40 men (85.1%) and 7 women (14.9%); 
9 patients died with no medical history available. Comorbidity 
factors in patients are represented by 80.85% (38/47 cases), 
the most frequent being type II diabetes 44.73% (17/38 cases), 
arterial hypertension 28.94% (11/38), heart disease 5.26% 
(2/38), chronic respiratory failure 2.63% (1/38), smoking history 
10.52% (4/38), asthma patients accounted for 5.26% (2/38), 
and tuberculosis patients accounted for 2.63% (1 /38). Among 
these patients, 38.29% died.
Wells Score
The numbers and proportions with a low Wells score < 2 were 
47/77 (41%), intermediate 2-6 were 28/77 (36.4%), with a 
high > 6 were 2/77 (2.6%). The most frequently present Wells 
score items were immobilization ≥ 3 days or recent surgery (n 
= 53), heart rate > 100/min (n = 25) and “less likely alternative 
diagnosis” (n = 11).
Only one patient had a history of deep vein thrombosis or 
pulmonary embolism, DVT symptoms were confirmed in (n=6) 
patients. The frequency of all Wells score components is shown 
in Tables 1 and 2.  
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Coagulation measurements
A total of 71  patients had positive D-dimer results and 6  had 
negative. D-dimer values were significantly higher in people 

Table 3. Thoracic involvement data of patients with COVID-19 
and patients with CT angiographic evidence of pulmonary 
embolism

Frequency

Pulmonary embolism 
Yes 47 (61%)

No 30 (39%)

Type of pulmonary embolism

Bilateral distal 28 (59.6%)

Unilateral distal 16 (34.3%)

Bilateral proximal 2 (4.3%)

Unilateral proximal 1 (2.1%)

Extent of COVID-19

Mild (<25%) 5 (6.5%)

Moderate (25%-50%) 11 (14.3%)

Severe (50%-75%) 22 (32.5%)

Figure 1. Study Flowchart

Table 1. Clinical and demographic characteristics of the study 
population

Patients 
With PE

Patients 
without PE

Total

Age 62.4 (±13.31) 65.67 (±13.31) 63.48 (±13.33)

Gender 
Female 7 (14.9%) 9 (30%) 16 (20.8%)

Male 40 (85.1%) 21 (70%) 61 (79.2%)

Medical 
history

Diabetes 17 10 27

high blood pressure 11 5 16

Chronic respiratory 
failure 1 5 6

asthma 2 0 2

Tuberculosis 1 1 2

heart disease 2 7 9

smoking 4 1 5

tumor pathology 0 1 1

no medical history 9 5 14

Department
Medical department 22 16 38

Reanimation 25 14 39

Death
Yes 19 14 33

No 28 16 44

Score wells

Low 29 18 47

Intermediate 17 11 28

High 1 1 2

*Sex ratio of patients with pulmonary embolism 5.71
*Sex ratio of  patients without PE: 2.33 
*The mortality rate in patients hospitalized in intensive care with PE: 46 %
**PE: pulmonary embolism, ***: The standard deviation

Table 2. Criteria for prediction tests (Wells score)

n (%) 

Features

Symptoms of Lower Limb Deep Vein Thrombosis 6 (7.8%)

Alternative diagnosis less likely than PE 11 (14.3%)

Heart rate > 100 beats /min  25 (32.5%)

Recent surgery or immobilization>3 days 53 (68.8%)

Previous DVT or PE 1 (1.3%)

Hemoptysis 2 (2.6%)

Cancer 2 (2.6%)

Figure 3. Receiver operating characteristic (ROC) curve for 
D-dimer for the diagnosis of pulmonary embolism

Figure 2. Distribution of D-dimer values in patients with low, 
intermediate and high probability of pulmonary embolism
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with confirmed PE. The prevalence of PE increased with higher 
D-dimer levels. Figure 2 shows the performance of different 
combinations of D-dimer values and Wells score in predicting 
pulmonary embolism at hospitalization, with higher values 
seen in people with PE in the probability groups weak and 
intermediate pre-test.
The performance of the D-dimer assay to determine EP is 
represented by a receiver operating characteristic (ROC) curve 
(Figure 3). The area under the curve (AUC) was 0.761 (95% 
confidence interval (CI) 0.655-0.866). Above 4849 ng/ml, 
D-dimer has a positive predictive value for PE; this threshold 
had a sensitivity of 0.532 and a specificity of 1.
The D-dimer values are homogeneous in patients who do not 
present with PE and have a low or intermediate probability, 
while they are heterogeneous in those who present with PE and 
have a low or intermediate probability, therefore do not share 
the same D-dimers because the values are more scattered.
CT angiography result
In the 77 patients, the overall involvement of the lung 
parenchyma was less than 25% in 5 patients (6.5%), between 
25% and 50% in 11 (14.3%) patients, between 50 and 75% in 
22 (32.5%) patients and more than 75% in 30 (39%) patients. 
Among patients with confirmed PE, the majority presented with 
distal PE 93.62% (n=43), of which 28/44 were bilateral, and 
16/44 were unilateral. Whereas only 6.4% (n= 3) presented with 
a proximal PE (Table 3).

Discussion
Our study provides information on the cumulative incidence 
of pulmonary embolism in patients hospitalized for COVID-19 
pneumonia in the COVID-19 departments of the Souss-Massa 
Regional Hospital Center. We found 47 patients with proven 
PE and COVID-19 pneumonia out of 77 chest CT angiograms 
performed. These data support the hypothesis that COVID-19 
patients have an increased thromboembolic risk that tends 
to manifest as pulmonary arterial thrombosis [12, 15]. 
Hospitalization in intensive care and especially mechanical 
ventilation were associated with the occurrence of PE. The 
high rate in intensive care (53.2%; 25 patients out of 77) is 
consistent with the current bibliography, but seems higher than 
most studies, especially compared to a recent meta-analysis 
showing an overall rate of 30.4% of patients in intensive care 
[16, 17]. Helms et al reported a higher rate (67.3%) in patients 
with acute respiratory distress syndrome (ARDS) related to 
COVID-19 compared to patients with ARDS due to other causes 
[18]. The importance of these clinical incidence rates is further 
underlined by a recent series of 12 consecutive autopsy reports 
showing the presence of PE in 58% of cases, which were not 
recognized until death [19]. 
It should be noted that a large proportion of patients 
hospitalized in intensive care has a mortality rate of 46%, this 
can be explained by the high comorbidity rate in these patients, 
mainly diabetes 80%, hypertension 60%, and heart disease 
with 50% [20, 21]. 
According to our data, PE was more likely in case of Wells score 
<6 points and D-dimer value ≥4849 ng/ml. These results are 
similar to the study by Kampouri et al, which was conducted at 
the University Hospital of Lausanne, Switzerland, on a sample 

of 443 patients who concluded that the combination of the 
Wells score with the value of D-dimers at the Admission can 
be a useful tool to guide empiric anticoagulant therapy when 
diagnostic imaging is not possible or available [22]. Moreover, 
our data suggest that D-dimer has a positive predictive value 
for thrombotic events of approximately 90% when values 
>4849 ng/ml.
In our case series of patients with a low to moderate pre-test 
probability of pulmonary thromboembolism, 61.7% and 60%, 
respectively showed signs of PE on chest CT angiography, 
with 7 out of 10 patients with EP having a score of 0 points. 
Additionally, considering the true prevalence of pulmonary 
embolism in our small cohort of COVID-19 patients, we found 
an increase greater than the prevalence reported by the original 
study by Wells et al [23].
However, in the retrospective cohort study by Monfardini et 
al, they  described an increased risk of PE in patients with a 
moderate to high pre-test probability [16]; this observation 
could be explained by the subjective component of the Wells 
score “Is PE the most probable diagnosis?” was not a good 
predictor in our series. Three points are added to the final score 
based on the presence of the differential diagnosis of PE; this 
question, when positive, has been criticized as subjective and 
dependent on the accumulation of points from other categories.
Knowledge of the risk factors for PE in COVID-19 patients is 
crucial to establish the indication for pulmonary CT angiography 
because of the logistical difficulty involved in the practice of 
this technique: mobilization of patients, acute respiratory 
failure, iatrogenic contrast, risk of transmission of the virus 
and optimization of resources, in a situation of saturation of 
care [24]. There is some debate as to whether the PE observed 
in COVID-19 represents a true “thrombosis embolization” or 
whether it may be localized “immunothrombosis”; in our series, 
PE was mostly (59.6%) distal bilateral, so  PE probably did not 
have an impact on prognosis.
Several limitations of our work are worth mentioning. First, this 
is a single-center retrospective study; thus, the results may not 
be generalized safely due to our small sample size, as well as 
to fully exclude a selection bias related to the possibility that 
some patients meeting our inclusion criteria are not referred 
for chest CT angiography because they had contraindications 
to the administration of iodinated contrast agents or because 
CT examinations were temporarily unavailable due to the 
number of patients requiring chest CT without injection for 
triage purposes.
Conclusion 
The present research showed that pulmonary embolism 
appears to be a common complication of SARS-CoV-2 infection, 
especially in intensive care. The combination of the Wells 
score with the value of D-dimers can be useful to guide the 
appropriate care for his patients. Our data discourage the use 
of a stepwise increase in D-dimer threshold alone.
These data reinforce the need to combine it with PE risk 
stratification scores, in particular the WELLS score. Therefore, 
the use of chest CT angiography should be encouraged in 
patients who present with a low and intermediate WELLS score 
associated with a threshold D-dimer value >4849 ng/ml, this 
feature may represent the severity of the disease.
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